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Increasing mobility for older travellers through engagement with 
technology 
Highlights 
Being easy and intuitive to use are essential requirements in any design for older travellers  
Much displayed information is poor and/or insufficient and this must be addressed 
Obtain and use big data or citizen data to create or increase bespoke information 
User-centered inclusive design is important and should engage with older users 
Solutions need to be individual or personalisable where possible 
There is a need in older travellers not to lose control to the technology 
Security and trust issues must be resolved.  
 
 
Abstract  
The number of older people, especially those over 85, is set to increase right across the 
developed world, and with it their needs for mobility and transport in societies with 
growing dependence on technology. Whilst technology has the potential to deliver 
significant benefits to older people, enabling greater mobility and independence, it may 
also leave them unable or unwilling to engage with it, risking loss of independence. 
The aims of this paper are to consider what needs to change to enable greater numbers 
of older travellers to access transport technologies and what are the key barriers to 
engaging with new and emerging technologies for older people. Thus, the paper looks to 
extend the knowledge of how older people engage with technology in relation to their 
mobility and travelling.  
A thematic content analysis of interviews with 32 older people and 4 experts yielded 
findings relating to technology use, examples of good design, and characteristics of 
older people’s interactions with technology.  
The recommendations relate to the two core research aims, including ergonomics and 
design, the need for security and trust, the traveller controlling the technology, the 
importance of user-centered design and the need for personalised and bespoke travelling 
arrangements for older travellers.  
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1. Introduction  
Recent reports have shown that the numbers of people aged over 65 are set to increase 
for at least 20 years and that the over-85s are the fast growing age group; there are 
implications of this for mobility and for engagement with technology in relation to 
mobility and transport.  Musselwhite (in press) shows clearly the importance of mobility 
to older people at three levels, being practical/utilitarian, social/affective and aesthetic, 
so the need to address these for increasing numbers of older people is paramount. This 
study therefore addresses two research questions: “What needs to change to enable 
greater numbers of older travellers to access transport technologies?” and “What are the 
key barriers to engaging with new and emerging technologies for older people?” 
 
In 2017, a report was published by the authors for TSC/DfT on older travellers and 
technology engagement. Whilst the report provides a contrast from interview findings 
between those who are well engaged with technology compared to those who are not 
3 
 
and makes recommendations, the original interview and survey data were not presented, 
nor was the comprehensive supporting literature review, so these form the basis for this 
paper to develop further discussion of the issues and extend the recommendations.  
 
1.1 The ageing population 
The number of people in the UK aged over 65 is set to continue increasing for at least 
two decades and similar trends are evident throughout the developed world. By 2046 
the UK population will be 76.34 million, of whom 24.7% will be aged 65+ years (ONS, 
2017). The numbers of older people are increasing differently in different areas, for 
example in the UK London is lower than other regions (ONS, 2017). By 2036, over 85s 
will be around 5% of the UK population; this age group are the fastest growing, 
projected to rise to nearly 4 million by 2036 (ONS, 2017).  
 
Improvements in health and well-being among ‘baby-boomers’ mean they are more 
active, healthy, and productive than previous generations of over 65s (Higgs and 
Gilleard, 2015). Whilst this contributes to increasing longevity, the frequency of 
disability also increases with age: for example 42% of adults over 65 and 67% over 75 
have a long-standing illness or disability (ONS, 2017; Hubers and Lyons, 2013). As 
many are living longer, there is increased incidence of dementia and other pathological 
diseases (Shergold et al., 2015; ONS, 2016a; AgeUK, 2017). Thus, with the predicted 
growth in over 85s, more people will experience health, disability or cognitive decline 
issues.  
 
1.2. Psychological and behavioural changes with ageing  
Ageing is a natural maturation that causes progressive changes in anatomical, cognitive, 
behavioural or physiological capacity over one’s lifetime although individual rates of 
change vary (Brumback et al., 2005 and 2011; Park and Schwartz, 2012). Where older 
people display lower levels of cognitive skills, these may actually be mechanisms that 
were present earlier in life which are providing a source of difference life-long rather 
than due to ageing. For example, young individuals who are slower at processing 
information or resistant to change will continue to be so as older adults (Brumback 
et al., 2005 and 2011). It is likely that less-enriched environments may also play a part: 
from what we know of its plasticity, the brain changes continue throughout life and thus 
the option to enrich the environment to facilitate positive changes at any point seems a 
distinct possibility (Carlson et al., 2009).  
 
Park and Schwartz (2012) show that between ages 20 and 80 there is a decade-by-
decade reduction in processing speeds, working memory, cued and free recall, with a 
steeper decline between 70 and 80. Reaction times slow with age, more evidently when 
there are multiple demands on attention and attention-switching and/or distractors (e.g. 
Craik and Salthouse, 2000). Other psychological mechanisms may also decline with 
age, such as: situational awareness, episodic and autobiographical memory, willingness 
to take risks, and increased time taken for navigation tasks as well as increased anxiety 
about new technology, and attitudinal resistance to change (Bolstad, 2001; Moffat et al., 
2001; Harvey et al., 2011; Barnard et al., 2013; Rashidi and Mihailidis, 2013; Damant 
and Knapp, 2015). 
 
There are also age-related gains that increase throughout adulthood and are preserved in 
healthy ageing:  
• habituated skills and sustained attention  
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• past experience allowing better anticipation 
• increased vocabulary and knowledge 
• recognition and crystallised abilities that rely on culture-related lifelong learning. 
 
Gains may also relate to older adults adopting measures to compensate for losses, and 
the evidence for functional reorganisation and compensation along with effective 
interventions does hold some promise for a more optimistic view of neurocognitive 
status in later life (Baltes et al., 1999; Reuter-Lorenz and Lustig, 2005; Reuter-Lorenz 
and Cappell, 2008). Those who are aware of their own declining sensory abilities make 
adjustments to their road-user behaviour [pedestrians or drivers] using counteractive 
measures, e.g. 50-79 year olds who were unaware rated their senses as similar to those 
of people in their 50s, but on becoming aware made changes to their behaviour (Holland 
and Rabbitt, 1992). 
 
Helping to address these issues involves re-activating relatively underdeveloped brain 
activities, but this requires resources; for example losses of episodic memory involve 
the link between a venue’s visual image and its name being lost (Moffat et al, 2001). 
Further, improving situation awareness is possible but not simple to achieve (Endsley 
and Jones, 2016), so for example for older drivers, re-training might be a possibility if 
closely focussed, and could be helped by training on simulators.  
 
Whilst some psychological traits such as personality change little with age, attitudes 
such as risk perception and awareness, risk taking, resistance to change, fear of 
changing too fast, attitudes to new technology, expectations, fear of being left behind, 
fear of losing control, perceived security issues, trust, confidence and self-confidence 
are all likely to change (Loges and Jung, 2001; Guo et al., 2017). Ageing thus has an 
individual-level impact on engagement with technology, making older people a highly 
heterogeneous group. 
 
In summary, there will be many more older people with various levels of decline and 
gains who will be interacting with transport systems, and these factors must be taken 
into account when considering how transport technology must change to enable more 
engagement and fewer barriers. 
 
1.3. Older people and information communication technology (ICT) 
Although adaptable and age-friendly design can be beneficial to all society (‘design for 
all’) heterogeneity across older age groups means that many products and services, 
especially those relating to ICT, must be adapted in a more bespoke way (Nygård and 
Kottor 2014; Page, 2014; Vines et al., 2015; Sochor and Nikitas, 2016).  
 
The UK Government has since 2008 been striving to be a leading digital knowledge 
economy and transforming lives through digital innovations (BERR, 2009). UK 
households connected to the Internet daily or thereabouts reached 82% in 2016 (ONS, 
2016b); the proportion of adults aged 75+ with home internet access rose 32-53% 
between 2014 and 2017 (Ofcom, 2017), although lapsed and infrequent use was the 
highest ever at 5% (ONS, 2016b). Smartphone usage increased 5-21% from 2012-16 for 
age 65+; in 2017, it was 47% for age 56+ (Ofcom, 2017). Tablets now sell most to those 
aged 55+ with 48% owning one in 2017 (Ofcom, 2017). Although older people remain 
less likely to own internet-enabled devices, the take-up of portable devices rises 
consistently every year (ONS, 2016b). Figure 1 illustrates this visually. 
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Figure 1: Portable devices used to access the internet 2013-2016 (adapted from ONS, 
2016b) 
 
For those aged 56+, laptops and tablets are clearly preferred to smartphones (ONS 
2016b), as shown in Figure 2. 
 
 
Figure 2: Devices used to access the internet by age group (Adapted from ONS, 2016b) 
 
It would seem that some of the supposedly “clever” things smartphones can do are not 
being utilised by older people. However this may be a problem of a digital divide rather 
than simply age-related: >65% of UK adults aged 16-65 are at or below the basic level, 
i.e. “can do tasks that typically require the use of widely available and familiar 
technology applications, such as email software or a web browser” (OECD, 2016). We 
would surely expect an even greater proportion of older adults, often with lower 
technology skills, for this. There is a clear risk of a ‘digital divide’, but not between 
young and old but between technology-embracing and non-technology embracing adults 
and this will continue to extend to older and old adults. 
 
Technology uptake by older people remains relatively low; reasons include features of 
technology design and ergonomics, cognitive and perceptual abilities and psychological 
factors. Design features include poorly designed keypads, complex interfaces, counter-
intuitive or difficult navigation and excessive functionality; further, technical support 
may be lacking and trust and confidence issues may arise (Guo et al., 2017). More 
fundamentally, many remain unconvinced of technology’s relevance to, and potential to 
improve, their lives (Damant and Knapp, 2015; Sochor and Nikitas 2016). Many older 
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people value ‘face-to-face’ interaction such as during shopping, even queueing (Barnard 
et al., 2013; Guo et al., 2017).  Lack of interest is often a key barrier to their uptake of 
technology (Selwyn, 2004; Heart and Kalderon, 2013). Desired utility concerns both 
perceived relevance and perceived difficulty of learning, so if no need is perceived, 
there is no motivation for uptake. In addition, healthier older adults are more likely to 
use technology whereas age-related decline reduces its use (Damant et al., 2013; Vines 
et al., 2015). 
 
In summary, technology take-up remains relatively low for older people for several 
important reasons and key barriers would seem to be design-related as well as low 
perceived need or interest. This low take-up is not necessarily just age-related since 
there is a digital divide across all adult age groups. We need to understand better how 
changes can remove barriers. 
 
1.4. Older People and Transport Technology 
In the public transport environment, much effort has focused on modifications to 
vehicles and physical infrastructure such as stations, stops, and equipment (e.g. ticket 
machines), to enhance accessibility while policy and legislation have defined the duties 
of care of transport service providers towards older people (DfT, 2012; Edwards et al., 
2014). 
 
At the same time, there have been increases in both the number of older drivers and the 
distance they travel, although they still drive less than younger drivers (Harvey et al., 
2011). Evidence suggests that older people prefer to drive for the convenience and 
accessibility lacking in public transport (Harvey et al., 2011; Guo et al., 2017). Many 
older drivers compensate for perceived declines by age-counteractive behaviours, i.e. 
avoiding what they perceive to be difficult driving situations (Guo et al., 2010; Edwards 
et al., 2016). Challenges include unintended speeding and reverse parking, external 
distractions, tiredness, slower reactions, driving at night, wet conditions, heavy traffic 
and unfamiliar routes, judging road users’ speeds at intersections, and awareness of 
other road users when merging or changing lanes (Charlton et al., 2006; Musselwhite 
and Haddad 2007; Bradley et al., 2008; Guo et al., 2010). 
 
In-vehicle technologies such as Navigation Systems, Night Vision systems, Adaptive 
Cruise Control, Parking Assistance and Intersection Assistance, are all likely to be 
disproportionately beneficial to older drivers (Jenness et al., 2008; Reimer et al., 2010; 
Guo et al., 2015). However, there are issues associated with the wholesale adoption of 
in-vehicle technologies, for example over-complex interfaces, difficulty following 
navigation cues, over-reliance, and particularly taking back control of the vehicle and 
the need to re-establish attention (Emmerson et al., 2013; Körber et al., 2016; Clark and 
Feng, 2017).  Musselwhite (in press) found that although older people were worried 
about automated vehicles (AVs) for a variety of reasons, including loss of control, 
technological failure, etc. they appreciated their benefits, whilst they also found that 
cars were preferable to other forms of transport largely through the weaknesses and 
problems associated with public transport or more active modes. 
 
Meanwhile, smart ticketing technology and the introduction of the Integrated Transport 
Smartcard Organisation (ITSO) specification have provided older people with 
concessionary bus travel across the UK since April 2008 in a scheme regarded as 
beneficial for individuals and society (DfT, 2010; Haigh, 2014).   
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Despite this, there is a deficiency in information and service provision for the older 
traveller. Journey planning websites have largely failed to provide the complete or 
detailed information required, although this is changing, albeit slowly (e.g. Google 
incorporating information for wheelchair users (Tannem, 2018). More specifically, 
there needs to be better provision of accessibility-related information on multi-modal 
door-to-door journeys. Information about amenities, such as sheltered waiting areas, 
comfortable seating, toilets, and availability of assistance is imperative, otherwise 
journeys may not be made (Pangbourne et al., 2010; DfT, 2012; AGE-PLATFORM, 
ND).  
 
From the perspective of travel, many older people may have relatively little experience 
of journey planning, some may have travelled by plane to a holiday resort by using 
organised travel but never used a bus [e.g. DfT (2016) showing lower bus use than 
planes] and thus an ‘app’ to help with trip-planning may make little or no sense. 
 
Older people are unlikely to use a smartphone to access journey planning websites, GPS 
mapping and text messages and there is also resistance to apps (Assistant, 2015). Yet, 
such technologies could provide personalised assistance, including notifications to 
disembark, dealing with disruptions and service alterations, and navigation assistance. 
Meanwhile, older people remain reliant on conventional information sources such as 
paper timetables or telephone-based information centres (DfT, 2012; Shergold et al., 
2015). 
 
In summary for this section, despite many modifications and improvements to 
infrastructure and services, there are still sufficient deficiencies with public transport 
and information and services provided to discourage many older travellers; whilst there 
remains an unwillingness and indeed a time-lag in getting new in-vehicle automation 
including AVs, these do offer a bespoke travel option in the near future.  
 
1.5. User-centred and inclusive design (UCID) and the older traveller 
As the number of older people grows, they are likely to be fitter and healthier than ever 
before but there will be a concomitant increase in those with functional decline and with 
specific personal needs. A particularly difficult issue for design is that solutions for one 
disability may present problems for another.  
 
Most of today’s technologies are not designed with older people in mind, although there 
is no shortage of technologies designed for them (Roberts, 2009; Wakefield, 2015). 
UCID is responsive to this, being based on an explicit understanding of users, tasks and 
environments where users are involved throughout the iterative design process. Vines 
and Thompson (2007) recommend a move towards older adults taking a central role in 
the development of the systems they will use, not only in a physical manner, but also in 
an experiential sense. Norman (2013) proposed principles of good design, being visible 
to the user, a conceptual model of user perceptions, mapping control/actions and 
effects/results, allowing feedback, intuitive clues to actions and symbols and constraints 
to prevent misuse. However, it must be emphasised that UCID is not asking users what 
they want and giving it to them, or presenting them with just the information they need 
at any given moment, or systems that make decisions or do things for them; instead it is 
organizing technology around the way users process information and make decisions, 
keeping them in control and aware (Endsley and Jones, 2016). 
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2. Methodology 
This study addresses two research questions: “What needs to change to enable greater 
numbers of older travellers to access transport technologies?” and “What are the key 
barriers to engaging with new and emerging technologies for older people?” To answer 
these, one-to-one interviews with older people were conducted.  
 
2.1. Recruitment of volunteers and sample 
Much research on older people has been conducted on samples that might constitute a 
bias towards the younger, more energetic and those in good health, making interpreting 
findings more difficult (e.g. Fabiani, 2012). VoiceNorth, whose members are largely 
well-educated, financially comfortable and mostly aged under 80, yielded 22 volunteers. 
A further 10 participants from personal contacts were recruited to ensure greater 
representation of the over 80s. The sample therefore involved 32 participants, with 10 
aged 63-69, 12 aged 70-79 and 10 aged 80-96; the approximate age group ratio in the 
population would be 5:5:3, according to DWP (2016). The gender ratio was 1:1 and the 
average age was 74.2 for male participants and 74.0 for females. Two were part-time 
employed and 30 were retired. Half of those retired were either doing voluntary work or 
attending life-long learning courses.  
 
A short, largely factual, questionnaire covered participants’ access to technologies: 
participants were asked about access and use of laptop, iPad, mobile phone etc, the 
make and model of the mobile phone and yes/no for a list of uses including texts, email, 
games, reading etc; they were also asked what car they drove and again yes/no to a list 
of in-vehicle functions including rear-view camera, cruise control, brake assist; finally a 
self-rating of tech-savviness (1-10) and age, gender and work status were included; the 
main purpose was to establish baseline information to inform the interviews. 
 
2.2.  The interview questions  
The interview questions, used in a semi-structured way to allow issues to be broadened 
and developed in-depth and to cover experience, opinion, feelings and knowledge, 
included the following:  
• Extent of use and experiences of travel and non-travel related technology 
• Frequency of use of digital devices compared to 10 years ago 
• Perception of whether new technology is a good thing/makes life easier 
• Motivation to try a new technology 
• Understanding of what technology does and how controls operate 
• Learning processes when purchasing or updating a device (using a manual, 
learning by doing, asking a friend, training/demonstration) 
• Recollecting how to use a device not recently used 
• Trouble-shooting when a device does not work 
• Examples of ‘good’ and of ‘bad’ technology at home and travelling 
• Specific technological barriers and particular difficulties 
• Attitudes to transport technology, technological aspirations  
• Trust in new technology, benefits against risks  
 
In addition, four experts- two academic and two practitioners- were interviewed by 
phone and email. They were asked: 
1. Do well-designed examples of new and emerging technology already exist in 
transport and other sectors that meet the needs of older people?  
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2. What are the key barriers to engaging with new and emerging technologies 
for older people? 
3. What needs to change for more older travellers to access transport 
technologies? 
4. Where is further research needed? 
 
2.3. Procedure and analysis methods 
The interviews were conducted by phone in 26 cases and 6 were performed face-to-
face. All 32 interviews were transcribed. Six interviewees voluntarily provided further 
comments subsequently by email or phone. Despite the greater richness potential of data 
when audio-taping interviews, it was decided not to do this here as it was felt this might 
be too intrusive for those older participants interviewed face to face, but instead to use a 
short factual questionnaire (as above) and then take comprehensive field notes including 
quotations.  
 
Qualitative research may be described as the “development of concepts which help us to 
understand social phenomena in natural (rather than experimental) settings, giving due 
emphasis to the meanings, experiences and views of the participants”  (Pope and Mays 
1995), and it aims to describe a situation and gain insight into behaviours and practices, 
which is hardly, if at all, possible with quantitative methods. For this study, the basis 
was largely phenomenological and deductive in approach, in that the focus was on lived 
experiences; the interview questions aimed to both help participants to think in the 
context and to allow them the opportunity to broaden and/or develop what they wanted 
to say.  Of the possible qualitative analysis methods available (such as content, 
narrative, discourse, template/framework analyses or grounded theory), an emergent 
thematic content analysis was chosen as most appropriate whereby themes were derived 
according to emphasis given and frequency of mention both within and across 
individual participants without imposing the analysts’ frame onto the participants. 
 
The thematic content analysis in this study involved one researcher going through the 
transcriptions to ascertain keywords, phrases or sentences that occurred repeatedly, in 
patterns or clusters, within or across groups. These were then collected to assemble 
major themes, which were sub-divided for clarity and written up with examples. Two 
other researchers then checked the transcriptions again to confirm and validate the 
themes, sub-themes and their occurrences.  Thus, three major themes emerged, which 
subdivided to make 13 sub-themes in all.  
 
3.  Results  
In terms of factual aspects of ICT use, 31 participants had a mobile phone (20 
smartphone and 11 non-smartphone), thus smartphone ownership was 62.5%, above the 
48% UK average for 55+ in 2017 (Ofcom, 2017). Of the 20 smartphone owners, 13 
(65%) used them to access the Internet via a browser or apps. One participant had 
neither a smartphone nor the internet at home. Non-smartphone owners were mainly 
unaware of smartphone functions and one smartphone owner stated: “I know about it 
but don’t know how to use it” and most preferred to access the internet from home for 
reasons including phone ergonomic design limitations. 29 participants had the Internet 
at home, 28 had laptops and 18 had a tablet. In relation to driving and in-vehicle 
systems, 6 had no car or did not drive; 10 had cars with satnav, although 4 chose not to 
use the satnav, whilst 10 did not want any modern in-vehicle technologies. The most 
common desired car technology (9/26 drivers) was the parking sensor. In terms of tech-
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savviness, the mean was 6.1 (s.d. 1.71) and for men it was 6.8 (s.d. 1.33) and women 
5.4 (s.d. 1.78): when compared using a Mann-Whitney test, the result was z=2.25 
p=.0246 for N=32, 16 men and 16 women; whilst this derives from self-ratings and is 
therefore self-referenced rather than in any way objective, it does indicate that older 
women rate their own tech-savviness as lower, which either may be true or may be due 
to a tendency for women to rate themselves lower in general (e.g. Lee 2003) 
 
3.1. The interviews with older people 
The content analysis yielded three major emergent themes that divide into 13 sub-
themes, shown in Table 1 below.  
 
Table 1  Key themes and sub-themes in older people engaging with technology 
Theme 1 Personality and 
Motivational antecedents  
Theme 2 User response issues Theme 3 Operational issues 
concerning the technology 
T1.1 Need for being in 
control 
T2.1 Meeting Needs T3.1 Ease of use 
T1.2 Need for social 
interaction 
T2.2 Dealing with being slower T3.2 Complexity of new 
technology 
T1.3 Resistance to change T2.3 Proximity in time of learning 
and doing 
T3.3 Security 
T1.4 Trust it to work T2.4 Learning about new 
technology and learning style 
T3.4 Cost of technology 
  T3.5 ‘Good’ or ’bad’ technology 
 
Theme 1: Personality and motivational antecedents 
T1-1 Need for being in control. Most participants were resistant to new technology that 
would take control away. This was a prevalent response from those who drove a car and 
saw no necessity of in-vehicle technologies such as self-parking. The same concern also 
applied to the use of the internet and situations such as not knowing how to turn the 
technology on or off due to complex features. They did not want to become too reliant 
on systems they perceived to be unsafe, insecure, unreliable and might do things they 
did not want to be done. For example P1 stated: “If things are automated, I worry I 
would lose the skill”; P5 said: “Tech is a good thing so long as you are the master, not 
the servant” and P19: “I would not want self-parking as I like to keep in control”. 
 
T1-2 Need for social interaction. Many participants were concerned that some social 
activities could be replaced easily by technologies, citing the example of young people 
immersed in their smartphones. Many habituated activities were expressed as serving 
purposes such as social interaction: for example, when shopping, they did not want 
technology to replace real people with whom to interact, so despite the convenience of 
internet shopping, they preferred to travel to shop, which has clear implications for short 
travel trips being retained by older people. The preference for physical interactions and 
face-to-face communications was an important reason for not engaging with some new 
technologies, such as smart functions on a mobile phone.  P14 expressed this need as 
“the risk is not seeing people, becoming isolated, spending too long chatting on 
chatlines” whilst P29 said “social media has devastated social life”.  
 
T1-3 Resistance to change. Most participants were not averse to embracing some 
change and new technology in principle (e.g. P1: “I would try anything new if it gives 
me access to information, or a service, or to people”) and recognised its potential to do 
things important to them. Despite this general ‘support’ some were not interested in 
using IT: this applied to both computers and in-vehicle technology. The reasons 
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included the technology replacing their skill (as in driving/parking), loss of control 
(frequently expressed for all aspects of technology), fear of the unknown and cyber-
security. P31 said “tech has to be useful, but it terrifies me and seems complicated”. 
Almost all participants felt unable to keep up with the pace of change in new 
technology, for example P19 said “new stuff is more complicated”. 
 
T1-4 Trust in new technology.  Phrases like ‘more to go wrong’ were used frequently in 
this respect. Computers at home were a problem for some and when things did not 
work, as seemed to happen quite frequently, or when “setting up” most had to get help 
from a friend, relative or neighbour and if no such person was available to help, the 
device would go unused. Unreliability of technology was a worry from personal 
experience of many products. P13 said “if I am ever stuck, I will phone my son” and 
several others seem to have a handy relative [e.g. P10 and P12]. For example, in terms 
of parking sensors, P12 worried “that they beep alarmingly quickly, too quickly” 
whereas P7 would “find self-parking and brake assist good to have”. 
 
Commentary on theme 1. This theme identifies psychological characteristics that people 
will bring with them to their engagement with new technology. The implications are 
that attitude change needs to be effected so that there is more openness to change (or at 
least resistance to change is halted), more trust, and the feeling of personal control over 
their lives is maintained. However, attitude change is notoriously slow to achieve, even 
with concerted and continued campaigns, and one negative experience is equivalent to 
20 or more positive experiences with the negative experience lingering longer in the 
mind (See for example Slovic, 2000).   
 
Theme 2: User response issues 
T2-1 Meeting needs. All participants referred to this. New technology has to do what 
they want it to do, and they usually know what they want. They largely recognised 
many current needs and could see the value of new technology even if they did not 
personally own it; examples included keeping in touch with distant family, or Internet 
shopping – for example P1 said she “would like self-parking and rearview camera”. 
Several participants needed to be prompted about possible future needs in order to 
recognise them, (such as internet shopping if they could not access shops easily or carry 
goods). If someone close to them could explain what the technology could do, and it 
was what they wanted, then they might consider it. Most would not absorb all the 
information during purchase, or even after a demonstration, although some would. 
Unidentified needs need fleshing out and identifying for people as individuals: an 
example was a participant who rarely used a computer but, after explanation, realised 
that they could buy groceries etc. online very conveniently. Several respondents got 
annoyed with unwanted and unneeded updates that they might be forced to accept, for 
example P4 “I did not like the upgrade and find it considerably worse than the 
original” whilst P3 referred to an automatic car that “would try to do what it thought he 
wanted”.  
 
T2-2 Dealing with being slower. Taking longer to do things as they got older was 
recognised by most participants, but often attributed to being more cautious and not 
having to be in a rush since they were retired, so they actually had time to be slower; 
they clearly valued this compared to whilst still at work: P14 said “as I get older, I am 
not so intuitive as younger people”. Most respondents attributed their slowness to the 
complexity of what they were learning to use, for example P7 said “things take me 
12 
 
longer to learn due to increased complexity”. Several participants were uncomfortable 
if pushed to learn too fast and preferred to work at their own pace, for example P10 said 
“I want to be trained to learn at my own pace” [as does P12, P13  and others], whilst 
P11 “likes to work slowly and am more careful as I get older”. Over-functionality of 
many devices was something that slowed them down, and was somewhat intimidating, 
especially if viewed as unnecessary. 
 
T2-3 Proximity in time of learning and doing. This link was strong in most people, who 
stated they learned to operate new technology on a need-to-know basis in order to retain 
understanding, knowledge and skill.  P13 referred to “the key is using the device, and I 
like to do it in my own time”, as also did P22, P31 and others, and P14 said “I like to 
learn-as-I-do, learning enough as it is needed”, whilst P30 said similarly, so using 
something was the best way to learn and improved their retention and reduced 
forgetfulness; many went further, saying that without learning by doing when the need 
arose, they would probably forget. A few exceptions (higher self-rated as tech-savvy) 
could maintain their retention even if the device/software was unused for a while, and a 
quick refresher only might be needed. However, many admitted that they did not use the 
new tech for much of its vast potential, some saying it has far too much functionality, 
more than they ever thought they would need. Nevertheless, no participants felt 
overloaded with technology, reflecting their own choices of whether to use it or not, or 
to use only for a perceived need.  
 
T2-4 Learning about new technology and learning style. The more tech-savvy would try 
the technology for themselves intuitively, only asking for help or referring to a manual 
when unable to do something. Those more used to working with manuals (such as the 
retired engineers/surveyors) would go through them fully before even starting with the 
technology. Not all participants were keen to learn new things, for example P17  said “I 
don't like to learn new things as I forget too easily” and P25 “needs to use tech 
regularly else I forget”. Others, in referring to support services for technology products 
said “the help people were useless” (P14) or “I rang them but only got scripted 
answers” (P13). Instructions were considered poor for some products. Self-efficacy and 
self-confidence were important, with some having the confidence to try things 
intuitively whilst others would give up quickly if the technology did not work easily and 
simply. 
 
Commentary on Theme 2. This theme addresses how people perceive their own needs 
and how they use technology.  Some needs are recognised but many more unrecognised 
potential needs could be identified. Whilst some of these may become evident once 
explained, they do need explaining and demonstrating in terms of their ease of use to 
operate. If the needs are for the technology to do only what they want and in a simple 
way, then personalisation is a way forward with bespoke technology. The problems 
some respondents had in learning new things and their lack of confidence suggests that 
simplicity and masking unwanted functionality is paramount. Finally, learning 
something now to be used next week is ineffective, so learning and doing need to be 
very proximal in terms of time and should allow for being self-paced. 
 
Theme 3: Operational issues concerning technology 
T3-1 Ease of use.  Most said they only like technology that was easy to use, and almost 
all could give examples of technology they were unable to use: these include an oven 
usable for only basic functions, a TV box hard to operate, a car requiring music on a 
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USB that won’t work and service people unable to help, bluetooth in a car not being 
understandable. Many participants had technology unused because they did not know 
how to operate it and the keypad size was cited often as being far too small to operate 
without errors, e.g. P4 referred to the phone as “too fiddly and small”, P6 added that 
“the keypad was too little for fingers by far”; whilst agreeing with P4, P1 added that “I 
have small hands so it is less of a problem” and P10 referred to “tiny keypads”. Many 
interviewees preferred laptops to smartphones as the keyboards were easier; they also 
found apps rather alien, did not understand what they meant and were unwilling to 
obtain them. When it was explained that they had already been using apps on their 
tablet or smartphone, such as for checking bus timetables and bus stops, many agreed 
that these could be very useful. Some participants referred to not understanding the 
jargon or terminology associated with new technology: even ‘smartphone’ and ‘apps’ 
were jargon to many. For participants whose confidence was low, anything other than 
incredibly easy usage presented a challenge, to the point where they would choose not 
to engage with it.  
 
T3-2 Complexity of new tech. If the technology was complex, to learn something new 
involved ignoring many of its capabilities.  Even TV remotes fall into this too-complex 
category, despite in reality being nothing close to ‘new’ technology. So long as it was 
easy to ignore the complexity, then it was just an unwanted extra that they probably 
paid for but were not using. P3, who self-rated as very tech-savvy, said 
“overfunctionality might worry some people, but I just ignore what I don't need”, 
whereas P7 said “it takes me longer to learn due to increasing complexity” and 
“examples of poor technology are that much of it is too complex” and P13 said 
“examples of good tech are those that are not too complex”.  The emphasis should be 
on knowing what it does or can do what they want it to do, for example P30 says “I 
select a small amount of tech and use it a lot” which implies knowing what she wants it 
to do. This connects to, but is different from, ease of use as an issue. The over-
functionality issue meant that many potentially useful functions might go unused. 
 
T3-3 Security was a major issue for all respondents and included fear of internet 
banking, phone scams, phishing and unwanted marketing calls; the media publicity 
associated with these was mentioned in several cases. In addition, there were fears that 
the technology will go wrong: P11 explained as a reason for “not doing on-line phone 
banking that the security on my phone is much less than on my (well-protected) 
computer”; P18 had “£7000 taken from my bank account whilst I was actually talking 
in the bank explaining it”!  However, all respondents were worried about security and it 
surely influenced their attitudes to taking on new technology more generally, for 
example P13 referred to “security as a risk in new technology”, P14 warned “you must 
be careful what you open”, P19 would “only open websites in a library rather than on 
my own computer” , P23 “doesn't fully trust tech due to data security” and P29 stated 
“then there are the security issues, daily scam attempts and marketing phone calls, …… 
so more turning from and rebelling against, technology”.  Several respondents had 
taken advice from relatives or friends in the computer industry that internet banking is 
unsafe and they themselves would not use it. 
 
T3-4 Cost of technology.  Some technology was considered potentially useful or very 
useful but would require spending money; for example, cars containing newer 
technology might have some attraction but cars are only replaced every few years and 
cost money to do, so the proposition of things like ‘parking assist’ or an in-car camera 
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to assist with parking were just not an option for many of our participants, for example 
P1 would “like a parking sensor, self-parking, review camera but I am not intending to 
replace my car soon”. A further irritating and unwanted cost was having to take on 
various upgrades and updates, for example  P18 stated “at my age, there are far too 
many new models or updates, often obsolete far too quickly” and P29 said “the internet 
giants drown us in advertising, upgrades and updates and constant attempts to brain 
wash us or manhandle us into using their services for everything all of the time”.  
 
T3-5 ‘Good’ or ‘bad’ technology.  Participants gave numerous examples of ‘good’ 
technology, the two most mentioned by far were smartphones and tablets, followed by 
some domestic equipment, then free online communication apps, and private local 
social networks. Interviewees could also all distinguish ‘good’ from ‘poor’ technology: 
for example in cars, three models were cited as examples of ease of use with simple 
understandable controls, whilst two others were the reverse. All participants defined 
‘good’ in terms of being easy to use and simple. For the technology cited as ‘poor’, 
reasons included jargon, complexity, over-functionality and bad ergonomic issues such 
as keypads. P17 was among those who suggested additional travel information:  “I 
would like information on the phone about buses coming” and P27 “has GPS-enabled 
route tracking which I use on my mobility scooter to keep within the 12 mile battery 
limit” but would appreciate more information on this. 
 
Commentary on Theme 3. Unease of use is a major issue but can be overcome with 
‘good’ design, instruction, manuals, support, etc.; two things that stand out in this are 
jargon and the ergonomics of devices like smartphones. If over-functionality is needed 
to attract other users, it must essentially be masked for those who don't want or 
understand it. Security is critical, not least because breaches are media-amplified, and it 
will remain critical until better built-in to resist hackers. In terms of cost, none of our 
interviewees was interested in any rapid replacement of technology or in upgrades- cars 
may only be replaced once in 10 years or more so new technology has a long lead-time. 
Especially when prompted, participants could easily distinguish ‘good’ from ‘bad’ 
technology and all ‘good’ technology was characterised by being easy to use and 
simple, thus spelling out the two main criteria for older users.  
 
3.2. Interviews with experts 
The four questions are addressed in turn. 
1. Meeting needs. ‘Good’ technologies included SatNav, concessionary bus pass on a 
smartcard (thus introducing the idea of using a card to access a service), free online 
communication apps, the very intuitive RNIB 3D sound system, the alerts from 
ASSISTANT and technologies for photos, genealogy, game-playing, and fitness 
trackers. With some of these, use was driven by younger family members, who often 
both encourage and set up the technology. Simple tablets were also cited as being 
“cheap, easy to use and nothing fancy”; like smartcards, these can act as introductions 
to other services through technology. 
 
2. Key barriers. These were mainly psychological barriers such as lack of trust, alien 
jargon, privacy and security issues, not wanting to lose face-to-face contact and social 
interaction in daily lives, fear of not being able to keep up, lack of confidence, 
perceived lack of need, visual and cognitive decline, and potential cognitive load. For 
example in relation to cognitive load: “this will affect people in different ways 
depending on the degree of cognitive abilities”. A primary concern was the importance 
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of not losing social interaction: for example “(Older people) are the group most likely 
to say they want a person to help them at a station, on a train or to speak to a nice 
friendly bus driver” and “older people are the biggest phone users on Traveline, who 
say its call centres are almost entirely there to serve older people”. 
Some ergonomic or technical issues included cost, battery life, not printing out tickets 
and not wanting apps, keypads or displays too small, out-dated programmes that require 
upgrades to work. The lack of trusted places to buy technology, and the lack of formal 
tech support were also problems.  
 
3. Changes needed. Part of the answer is understanding what is, and will be, needed. 
For example, older people in London use either an Oyster or a concessionary card to 
access travel, which is a good way forward for all the country, with the potential to add 
other functions to the card. One expert said: “there is a trust issue that older people 
need to be happy that firstly the technology offers some benefit and secondly that they 
can trust what it does”. 
Keeping technology operating is vital and includes common problems like battery life, 
signal reliability, downloading speeds, etc. From an ergonomic perspective, technology 
“needs to be portable as well as usable” and must be personalised to meet specified 
needs. Better designed help, information and support systems must be provided, e.g. the 
need for older people to learn from other older ‘champions’. Jargon, technical language 
and ‘corporate speak’ runs through everything- ticketing, instructions, technical 
support- and must be reduced; alien language can be hard to keep up with and is off-
putting and confusing. On the other hand, “something should not say ‘older person’ on 
the tin” and “journey planners should talk their language”. 
There are many data issues to be resolved: tacit/informal and destination information is 
needed to complement formal timetabled information; this would require more 
integration and personalisation of information than currently available and might even 
be at a microscopic level, e.g. state of pavements, lighting status, benches, toilets, 
likelihood a bus will be full, etc. Websites are preferable to apps - another area for 
investigation.   
 
4. Further research. Studies to identify needs rather than solutions for problems not 
identified by older people. Social attitudes to technology are clearly not well enough 
understood for example, “people first, then technology”. However, research into some 
concepts could be beneficial, for example crowdsourcing, wearable devices, etc.  
Research is required into how the digital divide will change in the future, with future 
technologies presenting potential barriers even to those older people receptive to 
technology. As older people are heterogeneous, so research is also needed to separate 
them out, probably by both the continuing digital divide and by age: for example 
considering “differences in outlook between the 60+ and [say] the 80+ people”.  
The main themes running through the further research are ‘bespoke’ and ‘integrated’, 
for example research into “personalised phone profiles that might include distances to 
bus stops, transport favourites, healthcare” and a platform “that could do everything 
drawing on available data sources and combining it with bespoke systems and services 
could create a fully comprehensive and personalised lifestyle service”, or “combining 
tech is a way forward- transport, healthcare, fitness - can tablets be the platform?” 
 
4. Discussion and Conclusion  
The findings from the interviews with participants and experts point to a number of 
important issues.  
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First, mobility is important to older people (Musselwhite, in press) and whilst they may 
show decline in some cognitive functions that may affect travel behaviour, there are 
strong possibilities that the brain’s plasticity allows for continued learning and in 
continuing to travel and to be mobile. This was reflected in our participants where even 
the 96 year old still drove a car. In addition, the heterogeneous nature of the older 
population means that new technology must be adapted to those with lower cognitive 
function. Our findings imply that the over-85 population, in increasing numbers, will 
include many who are likely to be driving and travelling and indeed our participants 
were all able to be mobile without bespoke aid; this is consistent with the findings of 
Musselwhite (in press). However the actuarial forecasts in section 1.1 indicate there will 
be increases in impaired cognitive function and impaired mobility, so for example 
innovations such as Mobility as a Service (MaaS) become even more needed, even 
though this is more aspirational at the moment for that age group (TSC, 2016). We 
propose that the over 85s be considered as a separate group as they are more likely to 
present mobility issues in transport. 
 
Second, the digital divide would seem to be more important than age as an issue, and 
using new technology in relation to travelling, and the OECD (2016) findings imply this 
will continue to be a problem for at least the next thirty years. Whilst almost every 
person will be able to access new technology and use it in a simple way, the level of 
engagement will continue to be limited for 80% of the population. Thus, developments 
in new technology must of necessity allow for simple functionality with any more 
functionality hidden until requested. Whilst Guo et al. (2017) suggest that there is a 
challenge to be met bridging the gap between tech-savvy and non-tech-savvy, we 
propose that as this gap exists across all age groups and looks set to remain so; it is not 
necessary to make extreme efforts on this for older people, although such things as 
learning from older “champions” may help them continue rather than give up using IT, 
and allowing for self-paced learning is helpful; nevertheless this approach can benefit 
all age groups.  
 
Third, there are considerable gaps in support needed for older travellers compared with 
what is presently the case. Our evidence from the interviews and literature suggests that, 
notwithstanding the improvements there have been, the transport system nevertheless 
presents difficulties for many older people; this accords with the focus groups 
conducted by Musselwhite (in press) who were also worried about loss of control in 
travelling. Technology has the potential to remove some barriers: innovations providing 
a seamless, door-to-door experience could simplify the process of planning and making 
journeys and potentially increase levels of independent mobility for older people. In 
relation to public transport, journey information that may be particularly beneficial 
includes: availability of all supporting features such as toilets, seating, refreshments, 
physical accessibility, route-mapping, walking distances, not to mention all necessary 
trip information including what to do if services are disrupted, and displayed 
information that is accurate in real time. The notion of ‘seamless and inclusive multi-
modal transport’ requires a lot of new data to be obtained and much better use and 
application of data that already exist (Guo et al., 2017). The availability of open data 
including citizen data can assist developers in providing such information and crowd-
sourced information from older travellers themselves (e.g. reviews of services, barriers 
or aids) could be used. However this does require a lot of joined-up thinking in order to 
make good use of large amounts of information that needs to be made relevant to the 
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individual traveller.  
 
For those travelling by car as driver or passenger, there is additional information needed 
on parking availability, queues and hold ups, roadworks, and any specific issues such as 
bus lanes etc. AVs, whilst clearly not being designed with older drivers in mind, offer a 
tremendous potential to older travellers who may have difficulties using public or 
community transport and other help, or whose driving capability may already involve 
counteractive measures, but the issues of re-engaging attention or of allowing the driver 
to take back control needs to be addressed (Musselwhite in press; Holland and Rabbitt, 
1992; Körber et al., 2016). Not all of our participants wanted to see new technology in 
the car replacing their skills, and many of them had unused driver-assist functions; this 
may be because they are travelling along familiar routes and are already habituated. 
Nevertheless there are a lot of these functions such as parking assist that many might 
appreciate. Musselwhite (2011) proposed assisting older drivers to replace car journeys 
with alternative transport to help them cope when eventually they need to give up their 
car, but our evidence would suggest that public transport is not yet sufficiently 
comfortable, convenient or reliable for this to happen and that the new assistive 
technologies can help- when AVs become more popular they will meet that need in a 
more bespoke way than anything other than a full MaaS could do.  
 
Fourth, there are many issues around ergonomic aspects, including making design easy 
to understand and simple to operate. Our participants pointed out that smartphones were 
problematic as the displayed letters are too small to see and press.  Even a young 
student sample said this was a problem. Many therefore preferred a touch-screen tablet 
that could be operated intuitively and we propose that this is the way forward for 
inclusive design. Not only do perceptual and display problems need to be addressed, but 
also reversibility (e.g. undo and redo), hiding unused over-functionality, using pictorial-
style algorithms, in relation to personal IT and better design of buses and other transport 
to accommodate better those who are older and slower (Norman 2013; Chaparro et al., 
1999; Vines and Thompson, 2007).  
 
Fifth, to achieve good design, it needs to be user-centred and inclusive. Guo et al. 
(2017) recommend that designers need to understand the criteria that people use to 
discriminate ‘good’ from ‘bad’ design of technology, to investigate the actual meaning 
of need, utility and relevance (of products, devices) to older users as part of user-centred 
design; in addition Guo et al. (2017) recommend that a Code of Practice relation to 
UCID is necessary.  We propose that this latter point may be crucial in seeing a change 
towards UCID that may otherwise happen much more slowly, if indeed at all in some 
areas, without it.   
 
Involving older people in the design process is essential. Our study has shown that older 
people, including non-tech-savvy, can distinguish ‘good’ from ‘bad’ design and indeed 
explain the differences, albeit sometimes with prompts. For all our participants and our 
experts, good design boils down to simplicity and ease of use and it is proposed that 
these two elements should always be at the front of the design process and that the over-
functionality so often complained about should only be visible to those who want it, so 
design algorithms essentially must direct users to the function they need. This is not 
quite as easy as it sounds as design solutions for one disability may present problems for 
another.  An example of good new design is wearable technology that may also have 
additional uses for people with dementia (Lindsay, 2012).  
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UCID is surely the way forward and has the additional benefit of products or services 
being usable by those with the lowest technological skill level.  Guo et al. (2017) 
suggest that UCID requires an explicit understanding of the tasks, the environment and 
of course the users themselves and that users are involved throughout the process and 
all the iterations required. This means designers engaging with a wide age-range of 
older people with mixed levels of technological aptitude and varied needs. Particularly 
in terms of how the technology looks and feels to the user, a Kansei engineering 
approach may be appropriate to obtain responses (Nagamachi, 1989). The challenge that 
older people may not associate themselves with the technology on offer can be partly 
countered through more use of images of older people in promotional material. Typical 
characteristics of older people found here include the need to control one’s technology, 
an inbuilt unwillingness to change and often a failure to trust new technology or its 
security elements; these, plus no need for upgrades, a reasonable cost, being simple and 
easy to use and not over-functional, and that new technology must not replace social 
interaction, all form a basis for design criteria. UCID may also tell designers what is not 
liked or likely to be used, for example shared mobility services.  
 
Almost every study has limitations and here we suggest that these would include the 
sample size and geographical spread; whilst after 20 interviews many of the same or 
similar issues were re-appearing regularly, which implies or confirms that we had 
reached many of the core issues, we are aware that mobility and transport issues may be 
different in rural areas and in London, and these data do not capture that. We are also 
aware that this study is a ‘snapshot’ in time and that there is a need for investigations to 
track over several years.  It also might have been better to have audio-taped interviews, 
although we do think some of our older respondents would have been less comfortable 
with that. A final limitation is one of what data you collect and what you don't when 
interviewing in a limited time period- this could lead to more research with some 
individuals in even greater depth to cover the wider variety of issues.  
 
 
5. Recommendations 
 
 We set out two research questions: what needs to change to enable greater numbers of 
older travellers to access transport technologies? and what are the key barriers to 
engaging with new and emerging technologies for older people?  
 
A major recommendation relates to technology being easy and intuitive to use, such that 
unwanted functionality can be easily disregarded- this is both a needed change and a 
key barrier. In terms of addressing key barriers, there is much research yet to be done, 
but some is already out there and needs to be brought together and implemented if these 
barriers are to be overcome. Areas that Guo et al. (2017) have already identified for the 
future include the identification of new learning methods to allow for self-pacing, 
experience and skill levels; we would add not only being easy to use and intuitive to 
understand, but also meeting the requirements of reversibility, masking of over-
functionality or complexity, and controlling what is displayed with no distractions. 
Thus, technology not being easy to use or intuitive presents major barriers and will 
serve only to retain or increase the digital divide; some solutions can be found in areas 
such as ergonomics but need pulling together and made operational. 
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There are other key barriers, such as issues of security and trust when using technology; 
these are not specific to transport, nor necessarily age-related, but do present an issue 
that needs to be addressed to enable greater numbers of older travellers to engage. 
 
In terms of what needs to change, the nature, amount, reliability, presentation and 
personalisation of travel information must be developed and easily available on tablets; 
Guo et al. (2016) show how problematic poorly or inaccurately displayed information 
can be for commuters and this surely cannot be any better for older travellers who travel 
less frequently. It is important to bring together best practice in how information is 
presented, for example better pictorial displays that by presenting image and name may 
help those with episodic memory losses. The need to obtain and utilise big data or 
citizen data is crucial for all this.  
 
The notion of UCID should be fostered wherever possible and can be developed into 
personalised services. This requires full stakeholder engagement between end users, 
designers, operators and engineers and this needs to be much more participatory than it 
has been so far: as this research shows, the only way to really find out what works for 
older people is to ask them, and that is what UCID would do; however solutions may 
not be totally inclusive as what benefits one might not another, but it will allow design 
through engagement to potentially change lives for those on the verge of being 
mobility-restricted. 
 
It is proposed that the future has to be, especially for older travellers, personalised and 
bespoke; this is also a vision shared by Musselwhite (in press). This will mean that 
people can travel independently by various means longer than may be the case 
currently. This can involve solutions that we are aware of but which are not yet 
sufficiently developed, such as MaaS, AVs and for the more fit older people, things 
such as e-bikes that could have GPS (Harvey and Guo, in press) and it may also mean 
that some emphasis should be on personalised and individual transport means rather 
than shared transport. In relation to AVs, where there is development currently, we 
suggest there is an urgent need for a UCID approach as older drivers will surely be one 
of the target markets for this type of vehicle.  
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